Tumor and normal thyroid spheroids: from tissues to zebrafish.
Multicellular spheroids represent an interesting experimental model with promising applications in the pre-clinical studies on anticancer drugs. We recently demonstrated that thyroid spheroids recapitulate the features of the original tissues, in either the differentiated and "stem-like" components. Here we were aimed to characterize thyroid spheroids and to investigate in vivo the proangiogenic potential of patient-derived xenografts (PDX) of spheroids obtained from papillary thyroid cancer (PTC) and the matched normal tissues. Spheroids cultures were obtained from 11 PTCs and matched normal tissues and characterized by immunohistochemistry. The expression of p53, involved in the regulation of stem cell homeostasis, was evaluated. The proangiogenic effect of thyroid spheroids was assessed by the injection in zebrafish embryos. Thyroid spheroids are enriched in stem-like cells, as shown by the positivity for the stem cell marker OCT4, and by the low level of p53 expression. Interestingly, PTCs and normal thyroid tissues have a detectable p53 expression, whereas the derived spheroids are mainly constituted by cells that express p53 at a lower level. Finally, we show that PDXs derived from PTC or normal spheroids stimulate the migration and the growth of sprouting vessels toward the implant into the zebrafish embryos. We report the characterization of multicellular spheroids obtained from PTCs and normal thyroid tissues, showing that they are enriched in stem-like cells. Moreover, we established xenografts of spheroids in zebrafish, demonstrating that they stimulate neoangiogenesis. This in vivo model could be considered as a valuable platform to test the effects of anticancer drugs.